ATP and ADP bind to cytochrome c oxidase and regulate its activity.
By equilibrium dialysis of cytochrome c oxidase from bovine heart with [35S]ATPalphaS and [35S]ADPalphaS, seven binding sites for ATP and ten for ADP were determined per monomer of the isolated enzyme. The binding of ATP occurs in a time-dependent manner, as shown by a filtration method, which is apparently due to slow exchange of bound cholate. In the crystallized enzyme 10 mol of cholate were determined and partly identified in the high resolution crystal structure. Binding of ADP leads to conformational changes of the Tween 20-solubilized enzyme, as shown by a 12% decrease of the gamma-band. The conformational change is specific for ADP, since CDP, GDP and UDP showed no effects. The spectral changes are not obtained with the dodecylmaltoside solubilized enzyme. The polarographically measured activity of cytochrome c oxidase is lower after preincubation with high ATP/ADP-ratios than with low, in the presence of Tween 20. This effect of nucleotides is due to interaction with subunit IV, because preincubation of the enzyme with a monoclonal antibody to subunit IV released the inhibition by ATP. In the presence of dodecylmaltoside the enzyme had a 2 to 3-fold higher total activity, but this activity was not influenced by preincubation with ATP or ADP.